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For this creative project, a nine-week club curriculum about muscle function and exercise was 
designed for upper elementary students (4th-6th grade), integrating science and physical 
education. This curriculum aims to introduce students to a basic understanding of muscle 
function and their body utilizing a scientific lens while also encouraging movement through the 
education of different muscle groups. It principally covers the three types of muscle with an 
emphasis on skeletal muscles. Students engage in experiments and activities focused on different 
aspects of muscle function and then do exercises focused on certain muscle groups. Additionally, 
it aims to be model of scientific education which prioritizes student involvement to cultivate 
interest and enthusiasm around the scientific field in elementary school. The club curriculum 
itself includes content and objectives as well as the materials that will be needed for the 
experiments of each lesson. There is no formal assessment of students learning, but through 
discussion students are asked to reflect on what they have learned in the activities. Additionally, 
the rationale discusses in depth the research and reasoning behind decisions made based on the 
curriculum designed. In order to create the curriculum, student involvement and input was 
considered in order to model the scientific process, in particular allowing students to influence 
experiments. This included inquiry-based learning, scaffolding, and the use of discussion through 
which research was utilized to best facilitate student learning and engagement. At the end of the 
curriculum, example materials are included to be utilized during different weeks.  
 





The purpose of science education in elementary school is to engage students in learning basic 
principles of science. This can be accomplished in a variety of different ways, but the use of 
projects or inquiry-based learning permits students to have a stake in the outcome and the 
knowledge that is attained. Children are naturally curious, and this curiosity mimics the curiosity 
needed in science. In the past, science education appears to be limited due to a belief of 
development constraints although no research supports this. If given the opportunities to learn 
scientific practices, instruction permits students to utilize the scientific method and practices 
(Metz, 2008). Similarly, students are taught about healthy living in order to create healthy habits 
and motivate them to continue throughout their lives. Often this is done through physical 
education, but a healthy lifestyle has multiple components which is also taught in the classroom. 
Additionally, science and physical activity have key similarities of learning and testing which 
can be utilized in physical education (Ostergaard, 2016). The nine-week club curriculum created 
aims to increase knowledge of muscles and their function in the body as well as to exercise 
muscle groups to promote increased body awareness. Throughout the curriculum, students are 
given more responsibility in developing the experiments and asking questions in order to 
enhance their learning experience to fit their own curiosity.  
Inquiry-based learning 
In scientific learning, there are clear benefits to students utilizing inquiry-based or project-based 
learning due to having a personal investment in what they are learning about. Inquiry-based 
learning is defined by connecting prior knowledge and scientific descriptions of the natural 
world and proposing explanations based on results of experiments. Project-based learning is 
organized around activities involving designing, problem solving, decision making or  
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investigating (Panasan & Nuangchalerm, 2010). In research concerning inquiry-based learning, it 
has been found that this method increases the success of students as well as the attitude of 
students about science. In one experiment using upper elementary school students, both the 
control and experimental groups attended a three hour lecture each week, but the experimental 
group was also exposed to hands-on activities to promote inquiry-based learning. The study 
found that the final scores between the two groups were statistically significant with the 
experimental group having higher scores. Inquiry-based learning integrates the science process 
and curriculum, leading to positive results in elementary school education (Ergül et al, 2011). 
Due to studies such as this, the use of inquiry-based learning in the club curriculum was pursued. 
In particular, hands-on activities were utilized throughout the club to support the content of each 
week including modeling a neuron and sarcomere. Positive experiences in scientific 
environments at an early age may lead to a continued interest in the sciences and this club seeks 
to provide a positive experience for students.  
Inquiry-based learning also creates a personal stake in the learning process which is 
beneficial to science learning in elementary school. In particular, student’ engagement and 
personal investment was considered throughout the club curriculum. Hands on activities utilized 
throughout help create a visual learning experience. For example, in week one the students 
construct a model of a neuron to visual how signals from the brain are transmitted to cause 
muscle movement. This activity takes the concept of neurons out of the abstract and allows for 
students to be able to visualize the material they are learning. Furthermore, the activities aim to 
address real life applications of the material. In week six, the students explore involuntary 
muscle through changing contraction speed of the heart. The experiments utilize students’ bodies 
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as a learning tool to explore muscles. Additionally, this ties in experiences students have had and 
defines why these changes in heart rate or respiratory rate occur and allow students to explore 
what stimuli impact these systems in a scientific setting. As a result, this takes conversations 
about health and fitness out of the abstract and students are able to personally invest and ask 
questions based on themselves and how they body functions and moves. 
 Additionally, the students are capable of shaping the curriculum through the questions 
they ask and the development of certain experiments and activities. When considering inquiry-
based learning, there are different ways to construct lessons. In a guided-inquiry method, the 
teacher provides guidance in the construction of questions and students plan their own questions 
and processes (Duran & Dökme, 2016). Initially, the curriculum utilizes a more controlled-
inquiry method and ends up as a more guided-inquiry. The students are presented with a question 
and create procedures of how to test and learn with guidance from the club leader. In week two, 
when exploring muscle function through tension, students may control what the experiment tests 
based on their own curiosity and interest. Students therefore contribute to the learning and the 
club leader functions to guide the inquiry and learning. Additionally, this transition functions to 
allows for students to gain experience and understanding on the scientific process by slowly 
giving them more responsibility in the curriculum and experiment design. This functions to adapt 
the curriculum to the different science curriculums present in school districts. Overall, the use of 
inquiry-based learning in the curriculum functions to provide students with a personal stake in 
learning and thus improving their attitude and increasing scientific knowledge gained.  
Scaffolding 
In addition to the use of inquiry-based learning, the curriculum utilizes scaffolding in both 
building knowledge as well as increasing the involvement of students in the designing of 
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experiments. To begin with, the curriculum begins with exploring neurons and then goes through 
the three different types of muscles. The decision to begin with a lesson on neurons is due to the 
role of signaling in contraction. The lesson defines why our muscles contract so that the rest of 
the club can explore how the muscles contract and what impacts contraction. Additionally, the 
most time is spent on skeletal muscle due to the obvious real-life implications. For elementary 
school students, skeletal muscles are also the kind of muscle they are most familiar with talking 
about. Although cardiac and smooth muscle function slightly differently due to how they are 
signaled or spread the electrical impulse to contract, learning about skeletal muscle contraction 
provides a basis to understand generally how muscles contract and function in the body. As a 
result, focusing first on skeletal muscle to explain general muscle function allows students to 
connect previous knowledge with new knowledge. Finally, the lessons about skeletal muscle pair 
well with focusing on exercises on certain skeletal muscle groups. After learning about skeletal 
muscle, less time is spent on smooth muscle and cardiac muscle due to it being more difficult to 
visualize. As seen by weeks nine and ten, cardiac muscle is focused on to explore heart rate and 
respiratory rate. Based on a lack of technology, the curriculum focuses on exploring cardiac 
muscle in the ways that the students experience every day. Additionally, this integrates how 
muscles function with the rest of the body, again scaffolding the material to further understand. 
 Scaffolding gradually increases the responsibility of students in asking questions and 
problem solving (Metz, 2008). The club curriculum mimics this in the responsibility of students 
in the experiments. The experiments begin with a clear layout and lose some structure to allow 
for students to have an influence on testing what they are interested in and to problem solve 
when establishing procedures. The experiments give more responsibility to students in 
establishing procedures, determining what the experiment is going to test, and coming up with 
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hypothesis. In this way, the club curriculum seeks to introduce scientific methods and model how 
to design and carry out an experiment. This leads to the students having more control by the end. 
The last two sessions are on a student designed experiment focused on oxygen debt and heart 
rate. Students can determine what they want to test and how with some guidance using the 
experience they gained through the other experiments. 
 The club curriculum also allows for modeling of scientific processes which allows for the 
students to develop better scientific processes in the future. In one study focused on a 
kindergarten classroom and inquiry-based learning, researchers found that modeling scientific 
questions supported students’ development as young children had difficulty posing such 
questions without a model to follow (Samarapungavan et al, 2011). As previously discussed, the 
experiments at the beginning of curriculum allow for modelling of scientific skills and then 
engage students in the development of hypothesis, procedures and discussion. Students gain 
responsibility over the course of the club, finally developing their own experiment in the last two 
weeks. Furthermore, the scaffolding allows for the club to be modified to fit students’ needs. The 
level of responsibility given at the end of the club can reflect the level of mastery the students 
have over the scientific processes. Additionally, this allows the club to adapt based on grade 
level as well. Although the curriculum is designed with upper elementary school students in 
mind, scaffolding allows for modifications to be made to include a wider range of students. As a 
result, scaffolding is essential to the club curriculum in the material covered as well as the 
responsibility given to students in the design and execution of experiments. 
Integrating Science and Physical Education 
A critical part of the curriculum is creating applications of muscle movement through exercises. 
Principally this was done through focusing on different muscle groups and providing a variety of 
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activities that utilized and strengthened those muscles. In this way, students can expand their 
understanding of physical wellness beyond the normal activities of physical education in 
elementary school. For example, the curriculum utilizes both physical exercise and yoga. In one 
study, the researchers investigated the effect of physical exercise and yoga on students. Yoga 
was found to improve body composition, fitness, cognitive and executive functions and 
influences emotional state. Physical exercise had a positive effect on depression, self-esteem, and 
cognitive and academic performance (Telles et al, 2013). From this study, it is clear that both 
yoga and physical exercise can be beneficial to elementary students. Furthermore, by providing 
multiple ways to exercise, students may have a more positive relationship with exercise and 
create healthy habits to maintain throughout their life. Physical education in elementary school 
tends to focus on competitive games and running. In designing the curriculum, the exercises 
chosen were in contrast to this and focused more on yoga and other types of exercise. In this 
way, students learn that wellness and exercise can take on multiple forms. 
 The goal of physical education is focused on creating habits of exercise and wellness to 
continue throughout life. Learning about wellness habits is particularly important for children as 
it is critical in times of change. Wellness habits can help in academic, social, emotional and 
physical development. Fitness in these areas may increase resistance to disease. Additionally, as 
unhealthy habits established early in life are difficult to break, teaching wellness at an early age 
is critical to establish healthy habits (Omiz et al, 1992). In discussing the scientific aspects of 
muscle function as well as the real-life applications of how muscles are used, the curriculum 
seeks to educate elementary students about their body and how they can form healthy habits 
centered around muscles and exercise. This is seen in teaching students about cardiovascular 
health in the last two weeks. The exercise in week nine focuses on the importance of exercises 
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that increase heart rate. At the same time, the experiment shows how exercise affects heart rate. 
As a result, the experiment and exercise tie together the importance of cardiovascular health. In 
the same way, providing multiple examples of how to exercise and how muscles function helps 
remove the idea of wellness from an abstract and to something that is actionable for students. 
 Additionally, teaching physical education through a scientific lens provides real-life 
applications which enhance learning. In one study, researchers utilized inquiry-based learning in 
order to teach physical education. The curriculum focused on cardiorespiratory fitness and 
health, muscular capacity and fitness, body flexibility, and nutrition for upper school students. 
The experimental group integrated physical and cognitive demands by providing laboratory 
experiences which focused on the body and movement. Researchers found that students exposed 
to the experimental curriculum learned faster and more (Haicun et al, 2012). This demonstrates 
that physical education and scientific education benefit from being taught together. The process 
of experiments and procedures has commonality in physical exercise and learning wellness 
habits. As a result, the club curriculum seeks to utilize physical exercise as a means to educate 
students about muscles. As seen by the experiments in weeks four, eight, and nine, physical 
exercise is central to the investigation. As a result, students learn about real-life applications and 
how the topic covered impact their own lives. Additionally, the splitting of the curriculum 
between physical activity and scientific experiments helps connect what students are learning 
about muscles to the muscles being utilized in certain exercises. For example, after learning 
about how muscles contract, the exercises focused on the legs connect learning about sarcomeres 
and contraction to exercising the leg muscles. Therefore, the club curriculum integrates physical 
activity and education with scientific education as a means to provide real-life applications and 
promote healthy habits in the future. 
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Discussion and Critical Thinking 
A critical element in the club curriculum for engaging students is the use of discussion and 
critical thinking during and after activities. Science process skills enable students to solve 
problems, develop critical thinking and satisfy curiosity and concerns (Ergül et al, 2011). After 
each experiment, a series of questions can be posed to students to assist in understanding the 
results. This helps clarify how the experiment ties back into the central lesson as well as apply 
the results beyond the experimental environment into the real world. Additionally, this 
discussion allows for critical thinking about how experiments did not go as planned and how to 
improve the experiment if the students were to do it again. In doing so, the focus of the 
experiments becomes less about finding the right answer and more on the procedures and 
scientific processes. In research done, elementary schools lack discussion of failure and 
repetition of experiments which are a part of gaining knowledge as well as a failure to reflect the 
big ideas and their role in science (Metz, 2008). Due to time constraints, the level of exploration 
is limited in the club curriculum. Nevertheless, through the student involvement in creating 
experiments, the curriculum allows room for the experiments to fail and to have conversations on 
how experiments can be improved.  
The ability to reflect on the results and find different solutions demonstrates both creative 
and critical thinking which are utilized within the scientific community. Learning through trial-
and-error and being about to reflect is an important skill to teach students in a scientific 
environment (Hall & Miro, 2016). Schools often focus on grades and the ‘correct’ answer, but 
this does not reflect the manner by which scientific advancements occur. As a result, the 
curriculum aims to create an environment of that failure is not a negative outcome. Science 
education has been shown to develop thinking skills in the development of knowledge through 
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science process skills and development of critical thinking skills through designing experiments 
and the use of problem solving (Lestari et al, 2018). In this way, elementary students are inclined 
to creative thinking and creative problem solving. As such, encouraging this critical thinking 
may improve their engagement in science curriculum as they continue through the education 
system. Thus, the club gives a safe environment for students to make mistakes and learn from 
these mistakes which is critical to promoting students’ interest in science. 
 Additionally, critical thinking and discussion are utilized during physical activity for the 
students to consider what muscles they are using and how multiple parts of the body are 
interacting. When doing exercises such as yoga focusing on the legs, questions can be asked to 
the students at different points what other muscle groups are being engaged. This promotes 
critical thinking related to the students’ bodies and also serves to provide real-life applications in 
consideration of the experiments around muscle function. Furthermore, this emphasizes how 
critical thinking applies to real-life experiences. Students are invited to think and question the 
world they live in. This also demonstrates how students can develop questions through critically 
thinking and questioning the natural world which is critical to the scientific community. As a 
result, critical thinking and discussion are central to any science education and the club 
curriculum reflects this through the integration of discussion with experiments and physical 
activity. 
Reflection 
This club was implemented during the first nine-weeks of spring semester at Riley Elementary in 
Lincoln Public Schools. The curriculum was shortened due to the club meeting only three times 
due to snow days and days that the elementary school did not have club. As a result, the club 
focused more on the skeletal muscle and a week on the cardiac muscle. Additionally, the club 
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was conducted with students ranging from 2nd grade to 5th grade. As the club was originally 
designed for upper elementary school certain elements were modified in order to encourage 
participation of all students. For example, rather than utilizing a worksheet to teach the muscles 
of the body, students were asked what muscles they could name, and the leader pointed out on 
their body where these muscles were located. The club began with a game, proceeded with the 
experiment for the day and ended with the exercise portion of the curriculum. Due to the location 
in the gym, the physical portions of the club were easier to conduct than some of the experiments 
and modeling activities. To improve the club, a room with tables as well as access to open space 
would be favorable to this club. Students responded favorably to the activities that involved their 
input, particularly when asked questions that involved critical thinking. They were especially 
interested in the exercise portion of the club and opportunities to move. For this reason, the club 
started with a game in order to allow the students to run and move after the school day. Overall, 
the club gave students an introduction into how their muscles function through a scientific lens 
and encouraged physical activity. 
Conclusion 
The club curriculum developed aims to engage students in science education and motivate their 
interest in the sciences through experiments. Additionally, the club promotes physical wellness 
and provides students an ability to explore their body and understand how their muscles work 
and how they can keep their muscles in shape. Children are naturally curious. As a result, this 
club emphasizes their curiosity and encourages them to guide their learning and engage in 








• Neurons are the functional unit of the nervous system and sends electrical signals throughout 
the body 
• Neuron structure and how it’s related to function 




• Name  
• Favorite outside activity 
 
How do we move? 
• Explain how the nervous system sends and receives signals to our body and causes us to 
move and react 
- Neurons are the function unit 
• These send and receive electrical signals  
• Draw a picture of a neuron  
• Model a neuron 
- Use materials have students create their own neuron and model how a message would be 
sent towards organs or tissue by electrical signals 
- Materials 
• Clay 
• Pipe cleaners 
- Procedures  
1. Hand out the materials to the students. 
2. Roll the clay into a ball 
3. Using one of the pipe cleaners, cut it into a series of pieces of varying lengths. 
4. Stick these pipe cleaners into the ball of clay around one side of the sphere to model 
dendrites. 
5. Stick the longer pipe cleaner on the opposite side of the sphere to model the axon. 
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- Discussion 
• Using the model, show the students how a neuron would receive information and then 
send it down the axon 
• Put the made neurons together and model how a signal can be sent down neurons to a 
muscle that it innervates 
- Causing movement 
 
Motor and Sensory neurons 
- Neurons receive sensory information and send signals to muscles via motor neurons which 
cause us to move 
• Examples of how these can be paired together 
Experiment (Chudler) 
- How fast can neurons receive sensory information and send a signal for a muscle to move? 




2. Hand out materials to the students 
3. Have one student hold the ruler at the end towards the highest number 
4. Another student should put their hand towards the bottom of the ruler and be ready to 
grab, not touching the ruler 
5. Tell the student the ruler will drop within the next 5 seconds 
6. Record the level where they catch the ruler in inches 
7. Repeat 3-5 times 
8. Switch students 
9. Using the table found in the appendix (on hand outs for the students) have them record 
the response time. 
- Discussion 
• Ask the kids what the results mean 
- Restate the question and goal of the experiment  
- Sensory neurons sent a signal which was then interpreted and then sent to through motor 
neurons and caused our muscles to move 
- The communication between our neurons and muscles is very fast 
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• How do we see this in our daily lives? 
- Playing games and sports 





• Point out major muscles of the body 




Muscle Structure (opening activity) 
- Use worksheet to see how many major muscle groups kids can identify (appendix) 
• Hand out worksheet as kids come in to work on in the first 5 minutes 




- Interaction of muscle and bone 
• The tension produced by muscles causes your bone to move which thus causes you to move 
• Function almost like levers  
- Ask: What are examples in the real world? 
• Seesaw  
- Muscles are made up of fibers which allow them to contract with more strength and force 
• Experiment: rubber bands and muscle contraction (The Machine Inside: Biomechanics) 
- Measure how far you can stretch rubber bands 
- Split groups or see which one they would like to investigate 
• Both if time 
• Increase number of rubber bands 
• Size of rubber bands 
- Materials  
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• Rubber bands of varying sizes 
• Ruler 
- Procedures 
1. Hand out materials to students 
2. Take one rubber and stretch as far you’re able. 
3. Measure and record distance stretched. 
4. Repeat steps 2 and 3, increasing the number of rubber bands by 1 each time until 10 
rubber bands. 
5. Take the thinnest rubber band and stretch as far as able. 
6. Measure and record distance stretched. 
7. Repeat steps 5 and 6, increasing the thickness of rubber bands each time. 
- Reflection 
• What did we find in our experiment? 
- Less stretch as we increased number/thickness of rubber bands 
• What did you notice about how hard it was to stretch the rubber bands? 
- There was more resistance as we increased number/thickness of rubber bands 
• Our muscles increase strength with more fibers; depending on how strong the 
contraction is we can generate more force like we saw with the rubber bands 
- What are activities that require us to use more of our muscles? 




• How do these exercises benefit the arm muscles? 
- What other muscle groups benefit from them? 
• Stations: Set up different spots in the room with a card describing/depicting the exercise. 
Have the students do the exercise for 1 minute then rotate. Rotate through each exercise two 
or 3 times taking a minute break in between 
- Bicep curls with invisible weights 
- Crab walk 
- Plank 






- Identify the functional unit of muscles as the sarcomere 





- Sarcomere is the functional unit that causes muscles to contract 
• Cause striations in muscle 
• Sliding filament model 
- Grab and pull causing contraction 
- Building a sarcomere 
• Using pipe cleaners and popsicle sticks, kids will make own sarcomere 
• Materials 
- Pipe cleaners (2 colors) 
- Popsicle sticks (Find something that the pipe cleaners could be stabbed through) 
- String  
• Procedures 
1. Hand out materials to students 
2. Take one color of pipe cleaners, cut 3 pipe cleaners in half. 
3. On the two popsicle sticks, evenly stick 3 half pipe cleaners down the length. 
4. Cut the string into relatively small pieces. 
5. Wrap the string around the other color of pipe cleaner to mimic the heads of myosin. 
• Discussion 
- Using the models, we can mimic how sarcomeres will cause contraction and relaxation 
• The pipe cleaners represent different proteins which interact and grab and pull to cause 
the entire sarcomere to shorten 
 
Regulation 
- Function of calcium in the body- ask what they know 
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• Bones and muscles 
- In order for muscles to contract, you need calcium 
• This is used in order to regulate when your muscles contract or relax 
- Using the sarcomere model how sliding filament model works 
• The binding site on one of the proteins is covered up to prevent the other from causing 
contraction 
• When the muscle receives a signal from a neuron, calcium is released and allows for 
binding to occur 
• Calcium is used to regulate 






• How do these exercises benefit the leg muscles? 
- What other muscle groups benefit from them? 
• Relay race 
- Lunges 
- Bear walk 
- Jump rope (20 times) and then run to the next person 














- Discuss how different muscles are able to sustain contraction 





- Different muscles can sustain contraction for different periods of time 
• When you increase force, more muscle will be signaled to contract by neurons and therefore 
increase contraction 
• Also differences in how muscles obtain energy and therefore how long they can sustain 
contraction 
- Test this difference 
• Goal: testing hypothesis of which muscles will be able to sustain for a longer period of time 
- How quickly a muscle fatigues compared to another muscle 
• Introduce this idea and let the kids brainstorm muscles they want to test and compare 
- If they don’t have ideas, do arms vs legs 
• Push-up vs squat  
- Procedure 
- Discussion 
1. Split the students into 2 groups. 
2. Time how long they can hold the position and record. 
- Discussion 
• What did we find in the experiment? 
• What could have caused these results? 








• How do these exercises benefit abdominal muscles? 
- What other muscle groups benefit from them? 
• Exercises: Stations 
- Boat 
- Bicycle 
• Traditional  
• Lift legs into a bended position so that they are above the hip points, lift the head and 
do bicycles here 
- To increase the difficulty, stretch the arms out to the side to the leg rather than just 
twisting 
- Leg raises 
• Flutter kick 






- Explain the role of nutrients as energy sources for our body 




Energy (Chang, 2012) 
- Materials 
• Healthy choice page 
• Nutrition labels 
- In order to contract muscles must be able to gain energy 
• Where to they get this energy from 
- Fats and sugars 
- We obtain the nutrients we need from what we eat 
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• In addition to fats and sugars  
- Proteins are used to help build muscle as well as being used in building skin, hair 
and nails 
- Vitamins are used to accomplish specific tasks like helping blood cells develop or 
absorb nutrients 
- Minerals such as calcium are important to bone growth and muscle contraction; 
sodium and potassium play an important role in the nervous system 
• Have the kids make a list of what they ate in the past 24 hours 
• Using the healthy choices page, point out the basic food groups and have students 
identify the categories that each item belongs. Encourage discussion as certain items 
may belong in multiple groups 
• Ask the students if there is room for improvement in their eating habits? Have them 
assess in what categories they do not meet all the recommended requirements or where 
they perhaps exceed the recommended amount  
• Provide each group with a bag of nutrition labels and have students rank the foods 




• How do these exercises benefit the leg muscles? 
- What other muscle groups benefit from them? 
• Exercises: Do about 15 reps of each and then rest for 60 seconds and repeat 3 to four times, 
time permitting  
- Lunges 
- Squats 
- Bridges  
- Isometric Glute bridge (Only do about 3-5 rather than 15 reps) 







- Define voluntary versus involuntary muscles 
- Give examples of involuntary muscles 
- Explain how involuntary muscles change action based on outside stimuli 
 
Activities 
- Involuntary muscles 
- What muscles in our body can we not consciously control? 
• Heart, smooth muscle (intestines) 
• Explain how smooth muscle and cardiac muscle is contracting without our conscious 
thought sending innervation 
- Can you stop yourself from digesting food? 
- How can we change involuntary muscle? 
• Cardiac is easier to investigate and show change 
• Resting heart rate vs heart rate when you’re nervous or excited 
- Choose different stimuli that may affect your heart rate 
• Someone scaring you, watching a clip of someone playing a video game, etc 
• Allow the students to hypothesize what will have an effect on heart rate and then test 
that stimulus 
• Procedures 
1. Split the students into two groups: experimental and control. 
2. Take resting heart rate and record.  
3. Experimental group is exposed to the stimulus decided upon. 
4. Take heart rate again and record 
• Discussion 
- What did we find? 
- Explain how in the same way that your heart rate changes when you experience 
something scary, we stop digesting food when we’re scared- adrenaline 
• Why? 
- Moving the body to focus on fleeing or fighting 
 
Exercise 
- Can’t actually exercise our smooth muscles because they are not under conscious control 
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• That’s not to say we can’t do exercises that benefit systems associated with smooth muscles 
and help toxins move through our body 
- Digestive system 
• Twists  
• For this, guide the students through yoga poses to naturally reach these twists 
• Crescent moon lunge and twist 
• Chair twist 





- Explain how cardiac muscle is involuntary  
- Point out the flow of blood through the heart 
 
Activities 
- The heart 
• What does the heart do? 
- Start with having the kids feel their heartbeat 
- Explain how the heart is self-excitable which means it contracts by itself without an 
impulse telling it to contract 
• Special kind of muscular tissue 
• The heart pumps blood throughout our body which allows us to get nutrients and 
oxygen to our entire body 
- Build a heart model (Kiwi Co) 
• Materials 
- Three cups 
- 3 balloons 
- Bendy straw  
- 2 clear straws 
- Water 
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1. Hand out materials to students 
2. Cut the neck off of two balloons and tape the cut end of the neck closed. 
3. Cut a slit into the neck of each balloon. 
4. Insert clear straw into one of slits of the balloons 
5. Cut the bendy straw on either side of the bend leaving about 1 1/2 inches on either side. 
Cut the second clear straw in half. 
6. Tape the halves of the clear straw to either side of the bendy straw. 
7. Cut two slits directly across from one another in one of the balloon tops. 
8. Insert the long clear straw and the bendy straw into the slits. 
9. Insert one of the half-length straws into the slit of the other balloon neck. 
10. Stretch the balloon that the straws are inserted in over the top of a cup. 
11. Fill one cup 3/4 full of water. Add 5 drops of food coloring. 
12. Place the other end of the bendy straw in the water and the long straw in the third cup. 
13. Push down on the balloon. 
 
Exercise 
- Just dance 
• Cardio dance- activities that get our heart beating faster is good for health 
• There are videos of different songs available on YouTube  














- Explain how exercise affects heart rate 
- Talk about different of exercises and how heart rate is affected 
 
Activity 
- Design an experiment 
• Ask kids what happens to their heart when they run or do some sort of physical activity 
- Increase heart rate 
• Investigate the question of: Do different activities increase heart rate differently? 
- Exercises to test (2-3) 
• walking, jogging in place, jumping jacks, etc 
• How long should they do the exercise 
- 1 min or 2 minutes 
- Come up with a hypothesis 
• Explain how a hypothesis predicts the outcome of an experiment  
- Procedures 
1. Split students into 2 or 3 groups (This depends if they have a control or are just 
testing two different exercises) 
2. Take resting heart rate 
3. Do activity. 
4. Take heart rate  
- Discussion 
• What did we find in the experiment? 
• What is the benefit of doing exercises that increase heart rate? 
 
Exercise 
- Assorted aerobic activities 
• Set up stations and have the students cycle through them with about 3-5 minutes at each 
station 
• Jump rope 
• Jog in place 





- Explain how exercise effects breathing rate 
- Explain why increased breathing rate continues after intensive activity stops 
 
Activities: 
- Oxygen debt 
• After running or playing game, your heart rate goes up. What are other ways you notice the 
effects of activity? 
- Breathing harder 
• Explain how oxygen debt is due to your muscles using energy and needing more oxygen 
from your blood 
- Extends beyond what you can get from just normally breathing 
- After high activity, breathing harder restores oxygen that your muscles need 
- Continuing from previous week, we’re going to use the same procedures and measure oxygen 
debt 
• Procedures 
2. Split students into 2 or 3 groups (This depends if they have a control or are just 
testing two different exercises) 
3. Take resting respiratory rate 
4. Do activity. 
5. Take respiratory rate  
• Discussion 
- What did we find in the experiment? 
 
Exercise 
- Holistic stretching 
• Rather than focusing on a single part of the body, integrate multiple types of exercises done 
throughout the club  
- Students can lead parts of this, perhaps asking them what they want to stretch or 
strengthen that day to give them control over their own bodies and exercise 
• Yoga 
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- Using the breath guide students through poses 
• Mix poses that focus on different parts of the body 
• Select from below or mix and match from other yoga experience 
- Legs 
• Lunges 
• Triangle pose 
- Core 
• Bicycles  
• Side plank 
- Glutes 
• Bridge 
• Chair pose 
- Arms 
• Plank 

















Week 1 Table 
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Distance Time 
2 in (~5 cm) 0.10 sec (100 ms) 
4 in (~10 cm) 0.14 sec (140 ms) 
6 in (~15 cm) 0.17 sec (170 ms) 
8 in (~20 cm) 0.20 sec (200 ms) 
10 in (~25.5 cm) 0.23 sec (230 ms) 
12 in (~30.5 cm) 0.25 sec (250 ms) 
17 in (~43 cm) 0.30 sec (300 ms) 
24 in (~61 cm) 0.35 sec (350 ms) 
31 in (~79 cm) 0.40 sec (400 ms) 
39 in (~99 cm) 0.45 sec (450 ms) 
48 in (~123 cm) 0.50 sec (500 ms) 





















Table for Week 2 Experiment 
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Table for Week 4 
 Time Held (s) 
Exercise 1 2 3 4 5 
Legs      
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